ABSTRACT
Introduction
Growth rate is one of the economically important traits of the swine industry. However, only three studies with swine in which single-trait selection for increased growth have been repofled (Craig et kg, respectively, along with an unselected control line. Kuhlers and Jungst (1990) selected Landrace pigs for heavy weight at 70 d of age while maintaining an unselected control line. An increase in growth was realized relative to their respective controI lines in each study. Identification of a single trait that would accomplish the goals of the swine industry with a high degree of efficiency would simplify selection programs for the whole industry. Kuhlers and Jungst (1983) , in a study on the effect of test weights, indicated that the genetic correlation between age at 135 kg and backfat thickness at 105 kg was more desirable than the genetic correlation between age at 105 kg and backfat thickness at 105 kg, although both genetic correlations were in the negative direction. This suggests that selection of pigs for rapid growth to heavier weights might 507 reduce backfat thickness. Therefore, the objectives of the present study were 1) to determine the response to selection for 200-d weight in a closed-line of Duroc pigs, 2) to measure correlated responses to selection on weights at earlier ages, gains between these ages and ultrasound backfat thickness at 200 d and adjusted for 200-d weight and 3) to compare three methods of estimating the direct and correlated responses to selection.
Yaterlals and Methods
Source of Data. This experiment was conducted at the swine breeding unit of Auburn University starting in 1981. Foundation stock consisted of purebred Duroc pigs purchased in the fall of 1979 (4 boars and 20 gilts). Each purchased boar was out of a different sire line and was unrelated to the gilts. This population, closed to outside introductions, was used in a study conducted to obtain the heritabilities of growth and backfat thickness at two different weights (Kuhlers and Jungst, 1983) . The base generation (Generation 0) of pigs famowed in 1982 was produced by mating five boars (representing all four of the original purchased boar lines) to 15 secondparity sows in October 1981. From the base population and in each subsequent generation, five boars, one from each sire in the base population, were selected randomly at weaning to sire the next generation of control-line pigs.
An additional five boars, also selected by sire line, were kept as alternates and used in case any of the originally designated boars were unable to impregnate sows successfully. In each generation, a gilt from each control-line litter and one additional gilt from each of the sire lines were selected randomly at weaning to produce the next generation of control line pigs. In the select line, nine boars, along with two or three alternates, and 27 gilts with the heaviest 200-d weights were selected each generation to produce the next generation of select-line pigs without regard to the pedigree of the individual. In the base generation only (Generation 0), the boars designated for the control line were available to be selected to sire the first generation of select-line pigs. Of the 10 designated control-line boars, one boar was heavy enough at 200 d of age to be selected to sire select-line pigs for Generation 1. In each of the succeeding generations, all boar and gilt replacements came from their respective lines; no matings were made across lines.
Not all boar pigs from the select and control lines were available for selection because only two boars per litter in the select line and two or three boars from each of the sire lines in the previous generation in the control line were chosen at random and kept intact to obtain performance data at 200 d of age. All male pigs not chosen to be kept intact were castrated at 70 d of age to obtain carcass data at 100 kg and to reduce economic losses due to the low value of cull boars. Therefore, all data through 70 d of age included all pigs alive at that time. In Generations 4 and 5, because an insufficient number of control-line gilts survived to 200 d, control-lie sows from Generations 3 and 4 were retained to have pigs for the following generation to preserve the control line. No adjustments to the performance data of the pigs from the second-parity sows were made because of the small amount of data available.
All pigs in the select line were out of first-litter For each generation in each line, matings were made to minimize the rate of increase in inbreeding. Generation interval in the select line was designed to occur every 13 mo because females farrowed only one litter and boars were retained for use during a single 6-wk breeding period. Litters were sired by 89 sires and were out of 193 sows. A total of 1,866 pigs was f a r m w e 200-d weights and ultrasound backfat thicknesses were collected on 798 pigs ( G or on WCSD (Muir, 1986 ). Because precise estimates of the heritabilities for the traits, except 2 W weight, were not available, standard errors for the least squares means and regression coefficients did not account for genetic drift and may be biased downward. 
Results and Dlscusslon
Inbreeding. Average inbreeding coefficients are presented by line and generation in Table   2 . Select and control line inbreeding coefficients usually differed by less than .03 in each of the generations; therefore, no adjustments of This lack of response can be explained partially by the fact that the inbreeding coefficient of the lines increased to .21, but it indicates that selection for 200d weight had counteracted any inbreeding depression effects. Johnson (1990) , in a review of inbreeding effects on growth, indicated that 160d weight decreased an average of 2.4 kg per 10% change in the inbreeding coefficient in four studies. A second explanation is that Generation 0 pigs were farrowed out of second-parity sows, whereas Generation 6 select-and control-line pigs were out of first-parity sows.
Least squares means for preweaning and postweaning weights, daily gains from birth to 70 d of age and postweaning daily gains from 70 to 200 d of age are given in Table 5 to favor the selected line at later ages ( Richardson et al. (1968) and Muir (1986) (Muir, 1986) , besides providing the regression of response of the selected line on generation number or WCSD, also provides a partial regression coefficient of the response of the selected line on the performance of the contemporary group control line. According to Muir (1986) , this regression coefficient provides information on the presence of genotypeenvironment interaction between the selected and control lines. A regression coefficient equal to 1 indicates no interaction. In the present study, these regression coefficients ranged from .04 f .64 (daily gain from 154 to 200 d of age) to 2.14 f .69 (adjusted ultrasound backfat thickness; data not shown). However, none of these regression coefficients differed significantly from 1.0, which indicates that the response of the control line was consistent with that of the selected line in each of the generations in which performance was measured.
Method 2 (Richardson et al., 1968) usually gave larger estimates of responses per generation or per WCSD than Methods l and 3.
Method 3 (Muir, 1986) gave the smallest estimate, whereas Method 1 (Falconer, 1981) gave estimates that were intermediate in size. Which point estimate is the best is not clear.
Estimates from the three methods did not differ significantly. Method 2 has the advantage that the CG effects are estimated from both the selected line and unselected control line and is a weighted analysis, which results in the standard errors on the response estimates being smaller than with the other two methods, which are not weighted analyses. 
Implications

